Introduction
Patients operated on for upper digestive tract diseases often face nutritional disorders. When no measures are taken, malnutrition grows in the postoperative period due to insufficient feeding determined by the disease and the extent of operation. This is associated with a longer recovery and a higher rate of postoperative complications. The impact of nutritional status on the outcome of digestive surgery is well known and the ways to solve the problem of malnutrition are widely searched. One of the solutions is an early postoperative jejunostomy feeding [1] [2] [3] .
The jejunostomy longitudinal and transverse Witzel technique was introduced into clinical practice in 1891. A needle catheter jejunostomy technique was described by Delany in 1973. According to some authors [4] , the technique described by Delany is more reliable and has fewer complications. The drawback of this technique is its expensiveness determined by the necessity of a special kit.
Opinions emerge that feeding via jejunostomy catheter is not the ideal method because of its complications that sometimes lead to relaparotomy. Some authors even get disappointed about this method [5] . Braga et al. [6] compiled complication rates from 14 studies with more than 100 cases each with a total count of 4,961 feeding jejunostomies and found an overall complication rate of 2.9% irrespective of the technique used. In their study, they analyzed 402 cases of Witzel catheter feeding jeju- [7] .
Considering the reports mentioned above, the question arises whether Witzel catheter feeding jejunostomy is a reliable and safe procedure. In the medical literature of the last 3 years we have found no data concerning results of Witzel catheter feeding jejunostomy. The aim of this study was to present our data on complications of the longitudinal Witzel catheter feeding jejunostomy procedure and on complications associated with the onset of postoperative feeding via jejunostomy catheter.
Patients and Methods
Patients 136 patients were operated on for upper digestive tract diseases who had received a catheter feeding jejunostomy as an additional procedure over a 12-year period between 1992 and 2004 at the Clinic of General Surgery of Kaunas University of Medicine.
Methods
A retrospective analysis of case histories: Postoperative catheter feeding jejunostomy-related complications and complications related to the onset of jejunostomy feeding were studied. The following jejunostomy-related complications were recorded: leakage at jejunostomy catheter site, jejunostomy catheter site infection, dislodgement of the jejunostomy catheter and spillage of the bowel contents into the abdominal cavity, jejunostomy-related peritonitis, jejunostomy-related mechanical ileus (interposition of the small intestine between the jejunostomy loop and the large bowel), occlusion of the catheter. The following complications related to the onset of enteral feeding were recorded: diarrhea, nausea, vomiting, abdominal colic and distention. All patients were interviewed by phone about the occurrence of Witzel catheter jejunostomy-related complications during the 1st postoperative year.
We used a B. Braun Melsungen AG 10-Ch jejunostomy catheter. A longitudinal Witzel jejunostomy technique was employed. A jejunal loop 25-30 cm below the ligament of Treitz was chosen. The 4/0 Vicryl purse-string suture was applied around the catheter site on the antimesenteric margin of the intestine. The lumen of the small intestine was opened by means of an electric scalpel. The catheter was inserted 15-20 cm distalwards, and then the pursestring suture was secured in place. A serosal tunnel was employed for the catheter in the small intestine 3-5 cm proximally from the catheter's exit site using a continuous suture. The catheter was then delivered through the abdominal wall via a separate stab incision. The jejunal loop around the catheter exit site was fixated to the peritoneum of internal abdominal wall with several (n = 6) interrupted sealing sutures isolating the catheter from the peritoneal cavity, and the catheter was additionally fixed to the skin.
Statistical Analysis
Statistical analysis was performed with commercially available statistical analysis software (SPSS 13). Results are reported as mean and range values. Statistical significance was accepted at p ! 0.05.
Results
Over the period 1992-2004, 136 patients received catheter feeding jejunostomy after operations of the stomach, duodenum and pancreas. Experienced surgeons of our clinic performed all operations. The indications for surgery are shown in table 1 . The types of operations are shown in table 2 . The mean age of our patients was 64 years (range 36-86). The mean duration of jejunostomy feeding was 14 days (range 2-69) ( fig. 1 ). In 24 cases (17.7%), feeding via a jejunostomy catheter was initiated on the day of operation, in 99 cases (72.8%) on postoperative day 1, 11 patients (8.1%) were started to be fed on postoperative days 2 and 3, 1 patient (0.7%) on postoperative day 6, and 1 patient (0.7%) was not fed. We started to feed in case of absent abdominal colic, distention, liquid sequestration inside the bowel lumen, and if there were no hyperactive bowel sounds. The enteral feeding was initiated on postoperative days 2-3 in cases where the patients were hemodynamically unstable due to the massive blood loss preoperatively or other reasons. One patient remained hemodynamically unstable, and died despite all our efforts, and therefore the feeding was not initiated but no jejunostomy-related complication was defined. We always started enteral feeding with intrajejunal infusion of Ringer's or a 5% glucose solution and continued with the standard Semper or Nutricia enteral nutrition solutions. The infusion was started at a flow rate of 20-40 ml/h. On the second day, if the infusion was well tolerated, we administered the enteral feed diluted with sterile water 1: 1 at a flow rate of 40 ml/h. On the third day we increased the flow rate to 60 ml/h. On the fourth day we continued with a non-diluted enteral feed intrajejunally. The further increase in flow rate depended on the patients' needs. The feeding catheter was withdrawn only when oral nutrition was sufficient. In case of postoperative complications, we continued the jejunostomy feeding until the patients' full regression.
We observed two feeding jejunostomy-related complications ( table 3 ). In 1 case the feeding catheter withdrawal and spillage of the feeding solution into the abdominal cavity was encountered. In the second case the small bowel loop interposed between the jejunostomy loop and the large bowel causing mechanical ileus 6 weeks after the procedure. Both patients underwent relaparotomy. The subsequent postoperative course was complication-free. There was no feeding jejunostomy-related mortality. The overall complication rate was 1.5%. No patient was readmitted for feeding jejunostomy-related complications during the 1st postoperative year. 45 patients were observed for complications related to the onset of enteral feeding ( table 4 ). 24 patients (group 1) were started to be fed early on the day of operation. In 21 cases (group 2) the feeding was started on postoperative days 1-4: 10 patients on postoperative day 1, 7 patients on postoperative day 2, 3 patients on postoperative day 3, and 1 patient on postoperative day 4. Complications comprised diarrhea, nausea, vomiting, abdominal colic and distention.
In total, 12 patients (26.7%) faced complications related to the onset of enteral feeding. Six early complications were encountered in group 1 (25%). Six patients faced complications in group 2 (28.6%). The difference between the groups is not statistically significant (p = 0.72), however, complications related to the onset of enteral feeding were less frequent in group 1 where feeding was started early. In case of complications, we always reduced the flow rate of enteral feed until its regression, and then gradually increased it in order to meet the individual patient's demands. The individual target intake was achieved in all cases. All patients recovered without further interventions.
Discussion
Perioperative nutrition has, during the past century, been transformed from the only tool to provide calorie and nitrogen support to a tool to boost the immune system and increase resistance to complications [8] . Enteral tube feeding is more physiologic than parenteral feeding and it stimulates an adequate immune response to operative treatment [9] [10] [11] .
Despite publications showing good results of an early postoperative feeding via intrajejunal tube, surgeons still have a rather conservative approach as far as jejunostomy feeding early after the operation is concerned [8, 12] . Necessity of additional manipulation, fear of suture dehiscence and other possible complications, and belief that the bowel function is insufficient postoperatively are drawbacks considered. Studies show that early enteral feeding after abdominal surgery is safer and cost-effective compared to a total parenteral nutrition [13] [14] [15] [16] . Bengmark et al. [17] showed that interrupted enteral nutrition has negative consequences, such as impaired gastrointestinal secretion, motility and blood supply, increased virulence of pathogenic microorganisms, atrophy of gastrointestinal mucosa with enhanced risk of bacterial translocation, impaired transport of antioxidants, flavonoids, phytoestrogens and other factors, and increases the risk of postoperative septic complications. Currently the benefits of enteral tube feeding in case of acute necrotizing pancreatitis are well known [18] , namely the enteral tube feeding should be one of the main methods of nutrition in case of acute pancreatitis since it modulates the inflammatory and sepsis response, lowers the CRP level and the multiple organ failure score more efficiently compared to a total parenteral nutrition [19, 20] . Harrison et al. [21] showed that early postoperative enteral tube feeding has positive effects on the metabolism of proteins.
Braga et al. [6] observed 2.7% (n = 402) feeding jejunostomy-related complications following the same catheter feeding jejunostomy procedure. Sarr [22] analyzed results of 500 needle catheter jejunostomies performed after abdominal operations. Only 1 patient faced obstruction of the small intestine and 2 cases of intestinal pneumatosis were observed with an overall complication rate of only 0.6%. Tapia et al. [4] found a 2.1% complication rate following the longitudinal Witzel jejunostomy procedure. Therefore, the conclusion made by Ingrid et al. [5] that feeding jejunostomy is not a safe technique is too skeptical. On the other hand, nasoenteral tube feeding is associated with significant patient discomfort, epistaxis, sinusitis, inadvertent tube removal, tube clogging, dislodgement of the tube and risk of discontinuation of enteral feeding and a small bowel obstruction with a dislodged feeding tube [23, 24] . This encourages us to give priority to enteral feeding compared to a total parenteral nutrition in the postoperative period when the bowel function is not compromised [25, 26] . In our study we observed only 2 complications out of 136 cases (1.5%). This is less than is found in the majority of analyzed literature sources. The most important indications for catheter feeding jejunostomy in our cases were operations for perforated gastric and duodenal ulcer (30 patients), gastrointestinal bleeding (32 patients) and severe acute necrotizing pancreatitis (46 patients) ( table 1 ). All our patients were in a serious general medical condition. The cited authors performed feeding jejunostomies after bigger operations such as gastrectomy, esophageal resection, pancreatoduodenectomy [6] .
We experienced no case of suture dehiscence. In 11 cases we performed a catheter feeding jejunostomy during relaparotomy for suture dehiscence and this was essential for recovery of the patients. The study of Sand et al. [27] proved that early postoperative jejunostomy feeding is not associated with an increased rate of suture dehiscence. This is also confirmed by other studies [28, 29] . We believe that early enteral feeding is safe and can be started on the day of operation. It is not associated with higher complication rates compared to the jejunostomy feeding started on postoperative days 2-4. Our results are similar to those described in the literature [30] .
On the basis of the aforementioned, we conclude that the longitudinal Witzel catheter jejunostomy feeding is beneficial and well tolerated by patients in the postoperative period in case of malnutrition, severe necrotizing pancreatitis, and suture dehiscence after surgery for gastroduodenal ulcer disease, and when there is a high risk of postoperative complications. In our experience, it is a rather safe manipulation when performed using modern equipment and suture materials, which often helps to solve the problem of malnutrition in the postoperative period. It is safe to start a jejunostomy feeding on the day of operation and this is not associated with a higher rate of complications related to the onset of enteral feeding.
